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cently by a LASL team to conduct infrared 
astronomy. Accompanying the team was pho- 
tographer Bill Jack Rodgers, ISD-1, who took 
the cover photo of the observatory housing the 
82-inch telescope to which the LASL-developed 
equipment was connected. Although the photo 
was taken in  daylight, a little darkroom “black 
magic” produced the moonlight effect. 

The 3 LASL investigators shown above at 
the observatory are Charles Gow, Brook Sand- 
ford, and Kent Honeycutt. For more on as- 
tronomy at LASL, see the article beginning on 
the opposite page. 



livcr sincc man dcvclopcd an in- 
tclligcncc sufficicnt for solriclliiiig 
morc ~Iiai i  animal survival, hc 1i;is 
contcmplatcd tlic licavciis in awe 
i l l l d  wondcr. Astronomy is the old- 
est scicncc and one of thc most use- 
i d .  l:rorrt it, inan lias gariicred 
knowlcdge by wlricli to plant his 
crops, navigatc his ships, and, morc 
rcccntly, cmtlcrstaiicl somclhing 01: 
the burnirig ol‘ the st;irs thcmsclvcs 
so that thcir Grcs may someday be 
rcproduccd to generate uselul 
ciicrgy 011 c:;irtli. 

Since World War 11, sciciilists at 
tlic I ,os Alairios SciciitiGc I~,abora- 
lory h v c  studicd stars b(:c:ausc 
somc: of tlic processes by which stars 
produce ciicrgy arc tlic sainc as by 
wliic,li cncrgy is produccd in ~lieriiio- 
inidcar weapons. ‘ the b c s ~  known 
contrilnil.ioii dong  ~li is  line wits 
rri;itlc b y  H a n s  Bcthc, professor of 
physics i i ~ .  C:orricll Ilniversic.y, who 
played ii lccy role in tlic tlevelo1)- 
iriciit 0 1  iissicm weapons a t  Los 
Alarms (luring World War 11 and 
in 111c later dcvcloimicrit of tlic firs1 
(.lic:rmoriuc:lc;ir. dcvices at Los Ala- 
riios. Iicthc had I~iil)lishctl ;I piper 
in 1!)38 titled “l<riergy I’roductiori 
in  Stars” which, for tlic first time, 
al.trihitcd ~ l i c  c:norinoiis ciicrgy 
productioti 01: thc sixn arid othcr 
stars 10 fiision proccsscs. 1Sctlic w a s  
awarded I ~ C  Nobcl prizc in physics 
in 1967 ror this acliicvcmcrit. 

Charles Guw, Brook Sandford, 
u r d  Kent Hotwycutt connect 
new i t ihrod enhancement 
equipment they developed at 
LASL 1.0 the 82-inch telcscopc 
at the McDonald Observatory i r i  
Texas. ‘[he investigators hope 
to obtain clatn of stars 
forming in dust clouds. 



Elaborating on this aspect of as- 
trophysics, Ian Strong, P-4, says, 
“Stars are ideal thermonuclear lab- 
oratories, generating plasmas at 
densities and temperatures impos- 
sible to duplicate on earth. Since 
plasmas are intrinsic to the thermo- 
nuclear process, the knowledge we 
can gain by observing stars may 
contribute in important ways to 
our controlled thermonuclear re- 
search.” 

But there are other aspects hav- 
ing to do with national security. 
When the Limited Test Ban Treaty 
was implemented in 1963, means of 
surveillance were needed to mon- 
itor both the atmosphere and space 
beyond for violations. The  Vela 
satellite program, with LASL-de- 
veloped instruments aboard, was 
one of the means created to meet 
this need. 

Thus, astrophysicists and astron- 
omers are among the staff members 
of J-Division, part of whose activ- 
ities has to do with studying phe- 
nomena associated with thermonu- 
clear reactions, and of P-Division, 
whose Group P-4 is responsible for 
designing instrumentation for Vela 
sa tcllites. 

Other programs with pragmatic 
purposes, some of which have to do 
with national security, have been in 
existence for years. These include 
barium injections launched from 
Alaska, Canada and Hawaii to 
study Earth’s magnetosphere ( T h e  
Atom,  January-February 1975 and 
July-August 1975) and the develop- 
ment of instruments for planetary 
probes, such as Mariner 10 to Venus 
and R4ercury, and Pioneer 10 to 
Mars, Jupiter, and Saturn ( T h e  
Atom, January-February 1974). Al- 
so, LASL investigators have been 
avid solar-eclipse chasers, racing the 
sun in aircraft and launching instru- 
mented rockets to study the coro- 
nal plasma ( T h e  Atom,  September 
1973); and flying high to study 
comets ( T h e  Atom,  November- 
December 1973). 

For the satellite programs, Group 
P-4 (High-Altitude Physics) has 
not only developed the necessary 
instruments, but has processed and 
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interpreted the information obtain- 
ed. An idea of the extent of this ac- 
tivity can be gleaned from the fact 
that Group P-4 has grown to more 
than 50 employees. 

One of the most important astro- 
nomical instruments used by astro- 
physical researchers at LASL is not 
an observatory telescope (LASL 
has none), but LASL‘s Central 
Computing Facility (CCF). Mod- 
ern astronomy requires the process- 
ing of massive amounts of data. The  
CCF’s high-speed, high-volume cap- 
ability is a factor that has been es- 
sential to LASL’s functioning as an 
important astronomical and astro- 
physical center. 

While LASL‘s astronomical and 
astrophysical involvement has been 
long-standing, it is little known in 
the world at large. I t  comes as a 
surprise to many to learn just how 
extensive and intensive this in- 
volvement is. Some indication of 
this involvement is shown by a dis- 
tribution list for notifying staff 
members of impending visits by 
astrophysicists and astronomers, 
and transmitting literature of inter- 
est. Today, more than 90 LASL 
staff members and postdoctoral re- 
searchers are on that list, and the 
number is growing, according to 
Arthur Cox, T-DOT, who acts as 
an unofficial coordinator for these 
matters. “There are more than 25 
staff members and postdocs at the 
Laboratory with Ph.D. degrees in 
astrophysics or astronomy and at 
least 30 staff members are engaged 
in our various programs,” Cox says. 
LASL is a major astronomical and 
astrophysical research center, de- 
spite having no astronomical divi- 
sion as such. Activities are sum- 
marized annually in a voluminous 
“Observatory Report.” The  most 
recent issue also lists more than 80 
papers published by LASL re- 
searchers. 

Our Crowded Space 
Once space seemed to be a fairly 

tidy thing. In i t  were hung im- 
movable balls of fire, of various 
sizes and ages, called stars. Stars, 
for the most part, were organized 

into disk-shaped galaxies, some of 
which were also spirals. 

I n  the early 20th Century, Albert 
Einstein threw a curve into this 
neat picture with his relativistic 
bombshells. Space became curved, 
creating a universe both infinite 
and closed in the manner of a fat 
soap bubble. Gravity bent light, 
whose speed, in turn, became the 
only constant one could trust. Mat- 
ter and energy became one, and 
strange things happened to time, 
mass, and dimensions on hypothet- 
ical spaceships travelling at close 
to the speed of light. 

But that was only the beginning. 
Today space is populated by more 
mysterious objects than ever: black 
holes, neutron stars, quasars, and 
pulsars, to name a few. These 
bodies and other sources radiate 
more than visible light: space 
appears “cluttered” with radio 
waves, gamma rays, x rays, and 
infrared radiation. 

Very much interested in  infra- 
red radiation are Brook Sandford, 
J-9, John Jekowski, EG&G, Kent 
Honeycutt, associate professor of 
astronomy from Indiana University, 
and Charles Gow, postdoctoral ap- 
pointee from Indiana University. 
“Protostars, that is, clouds of dust 
and gas that appear to be forming 
into stars, do not appear to be very 
hot. At low temperatures the clouds 
do not radiate visible light we can 
detect. However, as those clouds 
contract, about half of the energy 
produced is in the form of infrared 
radiation,” Gow says. “Infrared is 
the only way we can really look at  
those clouds.” 

The  problem of infrared astron- 
omy has been the poor sensitivity 
of photographic emulsions to in- 
frared wavelengths. If simply ex- 
posing for long periods of time 
would compensate for this, there 
would be less of a problem. Un- 
fortunately, such detractions as 
background and the shimmering 
effect caused by the earth’s atmos- 
phere enter in, making sharp and 
detailed images virtually impossible 
to obtain by conventional photo- 
graphic means. 



Herb Holmes and Pete Qlivas, both EG&G, set up infrared 
image-enhancement equipment on the 82-inch McDonald 
Observatory telescope, above. Below, Gow observes the 

image of a dust cloud in the Orion nebula. At. bottom, the 
dust cloud is shown in  greater detail; dark areas within the 

cloud appear to be stars formirig. 



VELA SATELLITE 59 

VELA SATELLITE 5.6 

Looking over a computer graphic display of x-ray sources mapped by Dick Belian (left foreground) are Group P-4 col- 
leagues involved in x- and gamma-ray research. From left to right are Ray Klebesadel (standing), Ian Strong, Doyle Evans 
(seated), Roy Olson, and Jerry Conner. At right, more than 1,000 x-ray bursts (lasting from 9 to 124 seconds) are plotred 
from data taken from 2 Vela satellites; the close agreement is striking. The intense source on the galactic equator is lo- 
cated in a spiral arm of our own galaxy near the galactic center. The galactic equator does not correspond to earth‘s 
equator. The intense source shown would actually be found in earth’s southern sky. 

radiate infrared heat. Some theorists 
hold that the observed masses of 
galaxies are not sufficient to account 
for the galaxies’ gravitational fields. 
If such “cinders” can be detected, 
they could account for the missing 
mass. 

Invisible Sources of Invisible Light 
As important as LASL‘s contribu- 

tions to infrared astronomy may 
prove to be, a longer established 
and more extensive activity at 
LASL, and one in which LASL has 
developed special expertise, is x- 
and gamma-ray astronomy. 

Although LASL had placed in- 
struments aboard early rockets, the 
x- and gamma-ray “data explosion” 
really began in 1969 and 1970 with 
the placing of LASL-built instru- 
ments aboard Vela 5 and 6 satel- 
lites. The  deluge of data has flowed 
from both surveillance and basic 
research instruments on these sat- 
ellites. 

On earth to process this mass of 
data and organize it in coherent 
form have been Group P-4’s Jerry 
Conner and Dick Belian for x 

rays and Ray Klebesadel, Ian 
Strong, and Roy Olson for gamma 
rays. Switch-hitting between both 
“teams” has been Doyle Evans. 

The first observation of the com- 
plete lifetime, about 3 months, of 
an x-ray nova came from Vela 
data in 1969. Belian later discov- 
ered the first very brief (less than 1 
minute) x-ray transient source and 
has since mapped over 1,000 such 
short x-ray bursts. Klebesadel, 
Strong, and Olson identified in- 
tense gamma-ray bursts from cosmic 
sources and speculated on their 
origins, authoring numerous pa- 
pers on the subject. No firm con- 
nection has been established be- 
tween the sources of gamma-ray 
bursts and x-ray bursts. 

Yet, the sources have much in 
common. Even the less energetic 
x-ray bursts represent, at their 
peaks, a fantastic output of energy: 
as much as 1 million times the total 
output, in all wavelengths, of the 
sun. Some bursts, of both types of 
radiation, peak so rapidly that they 
could emanate only from or near 
very small, but extremely dense, ob- 

jects such as neutron stars or black 
holes. 

Whatever the origins and mean- 
ings of these bursts, the contribu- 
tions of Group P-4 in providing the 
essential data to the astrophysical 
community-at-large represents an 
important scientific contribution. 

Quasars-Really Far Out? 

The most awesome single objects 
in the universe are quasars-im- 
mense, very energetic starlike bodies 
moving away from us at tremen- 
dous speeds. That  they are also very 
distant has been the belief of most 
astronomers since quasars were dis- 
covered in 1963. 

However, certain features o’f this 
view have disturbed Jim Terrell, 
L-2. For one thing, his calculations 
suggest that not even gigantic, 
fiercely burning quasars could gen- 
erate sufficient light to be perceived 
so brightly on Earth if  quasars were 
as distant as supposed. For another, 
very fine angular measurements of 
radio sources within quasars show 
these sources separating, in 3 cases, 
at about 10 times the speed of 
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Jim Terrcll, 1-2, has stirred up cotrtroversy by Corrriulating a theory of: the origin and nature of quasars opposed to current 
widespread belief. Quasars, such as. ”3C.273” with i ts mysterious jet, center, may be extraordinarily large distant objects 
or, as Terrell suggcsts, much t:loser and smaller objects ejected from our own galaxy. Recently, blue objects have been dis- 
covered wiihnir regions of intonst. rudio-wave omissions in Centaurus A galaxy, right. Terrell proposes that these are qua- 
sars, eiectetl iitom thrit galaxy, which are also generating t h e  radio signals. Many basic characteristics of quasars, such as 
tht:ir sire and vuhether fhcy are siiigle btrdics or clusttxs of obiects, are unknown. 

iiiodcs. Cox coinparcs stellar niodes 
to a violin string that vibratcs not 
only in its fuiidaincntal inodc, but 
iilso in overtones. In Iact, one such 
iiiotlc, wlicrc tlic star’s ccntcr is com- 
1)rcssing -wliilc ics shcll is expanding, 
is called the first: owrtoiic. 

Rri;ilyxiiig the 20 or so’ stars (lis- 
covered to date tllitt arc pulsating in 
2 or Inore modes provitlcs accurate 
Incasui-cincrits of tlicir niasses and 
radii, iiccoi-ding to Cox. ’l’his Val- 
uablc inlorination lcads to bcttcr 
untlcrstaiitliiig oE the whole life 
cydc  01’ t licse stars, iiiclucling tlicir 
c1iarac:tcristics during tlieir earlier 
and lat.ci- evolutionary stagccs. The  
cliaractcristics inay also bc attrib- 
ritctl to  similar stai-s no’t presently 

Cosmic Wrestling 
Liltc tlic Jacol) oE tlic Old. ‘I‘esta- 

mcnt who wrcstlcd with God, there 
is soinctliiiig iiI1dilt:ioIis about scien- 
tists who wrestle with the ixltimatc 
clucst.ioii: the iiaturc ol tlic uni- 
vcrsc itscli. 

At LASL,, one such wrestler is 
G r a d y  I-luglies, J -DOT and a post- 
docloral a1)poiiitcc who became in- 
volved i r i  cosmology while studying 

pl’l sat.ing. 
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Arthur Cox, T-DOT, and Grady 
Hughes, J-DOT, here discussing a 

computer printout, are both 
involved in “far-out“ astronomical 

work. Cox analyzes pulsating 
stars and Hughes’ studies are 

cosmological in scope and 
have to do with the nature 

of the universe. 

with Charles Misner, professor of 
physics and astronomy at the Uni- 
versity of Maryland. Hughes is 
particularly interested in the shape 
of the universe or, more accurately, 
whether or not it is isotropic. An 
isotropic medium is one whose 
properties appear to be the same 
regardless of the direction from 
which they are observed. 

T o  find answers, Hughes is en- 
gaged in a number of studies, such 
as how deuterium, helium, and 
other light nuclei were formed 10 
billion years ago at the instant of 
the “Big Bang” (a theory of the 
origin of the universe accepted by 
most scientists today) . 

Although there is wide agreement 
as to the origin and age of the uni- 
verse, there is no such agreement 
as to its present state and ulti- 
mate destiny. If Hughes can find 
clues that the universe is anisotropic 
(not isotropic) in one “form,” this 
would support an “open” universe 
of infinite extent. In  this model, 
receding objects would eventually 
vanish, energy would dissipate, and 
the universe would die. 

However, if the universe is anis- 
otropic in another “form,” this 
would support a “closed” model 

(one, nonetheless, without bound- 
aries) in which matter from the 
“Big Bang” would reassemble, com- 
press, and generate another “Big 
Bang.” It would seem a fair as- 
sumption that this cosmic birth- 
life-regeneration cycle could have 
been going on-and would continue 
to go on-through eternity. 

The establishment of one model 
or the other would have far-reach- 
ing implications not only for 
science, but for theology and phil- 
osophy as well. 

Into the Wild Black Yonder 
And so it goes throughout LASL: 

a multitude of programs in being 
concerning our own solar system, 
such as studies of the material prop- 
erties of comets by Walter Hueb- 
ner, T-4, to “far out” advanced 
theoretical studies by Susan Ames, 
postdoctoral researcher from the 
University of California, concern- 
ing energy processes near black 
holes, and work by Robert Deu- 
pree, T-DOT, on the convection 
of matter within pulsating stars. 
These and other projects, impos- 
sible to document in a single 
article, constitute the serious busi- 
ness of astronomy and astrophysics 

at LASL. 
At the same time, there is both 

excitement and occasional flashes of 
humor associated with the fields. 

The  excitement comes as new 
and improved methods of observa- 
tion, such as x- and gamma-ray de- 
tection and infrared enhancement, 
produce new and surprising data. 
This, in turn, leads to innovative 
and sometimes radical theories to 
account for the new findings. 

The  humor comes as scientists ex- 
plain the phenomena they have ob- 
served or express one viewpoint or 
another in the debates that such ex- 
planations usually engender. For 
instance, one non-believer of the 
black-hole theory dismisses black 
holes as another way of saying that 
mathematics has failed. A scientist 
describes a nova as simply a star 
shedding its skin. And the daughter 
of a noted astronommer paraphrased 
quasi-stellar objects as “crazy stellar 
objects.” 

But behind the excitement and 
the occasional flashes of humor, the 
astronomical and astrophysical re- 
search goes on, serving important 
national-defense needs and leading 
to a better understanding of phys- 
ical processes on earth. @ 
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“Everybody asks me whai l’in going to do whcn 
1 rciiuc. ‘They act sort ol p~17/led whcn I tell them 
1’111 just  going to relax.” So said Iluncan Mac- 
I>ougall, associatc director Tor weapons, whilc 
recently contemplating his upcoming retirctncnt 
011 Rpr il YO. 

Wlicn asliecl to claboratr 011 just what he rncaiit 
hy rclaxing, MarDougall rnadc it clear that he 
Incant exactly what the word meant: “Oh, T likc 
music and 1’11 listen to mine records. I’ll do sonic 
rcadirig. I likc spectator sllorts, so 1’11 watch some 
on I ’V .  1’11 travel a bit, especially around New 
Mexico. I hnvcii’t seen as much of it as 1 would 
Ihavc likcrl.” Apparently, lClacl3o~~gall will 11r ing 
to his ictircnient riorhing likc the inicnsity that 
h‘is cliar,icteri~ecl his carecr. 

3’hat liis career has also been brilliant is only 
partially self evident. 111 thc silcnt world of 
nrrc I C ~ ~ I - W C ~ ~ I ~ I I ~  dcvelopmeiit, public recognition 
c m  but rarely bc ac-corded. Some inkling as to the 
inipor t m c c  o f  Marlhugall’s contrilmtions can bc 
tlisccriicd Iroin liis having scrvctl on thc 1J.S. Air 
Vorcc SciciitiGc Advisory Board [ruin 1945 
througli 1948, from his having been awardctl the 
Medal oi Mcrit by I’rcsidcnt Ilarry T r u m a n  in 
1948, and by former Laboratory Director Norris 
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Then and riow. In a 1928 college fraternity photo, Idorris Bradbury is at left in the second row from the top, Duncan Mac- 
Dsugall is at center in t he  third row from tho top. In t h e  right photo, t h e  two old friends reminisce at MacDougall‘s home. 

Bradbury’s reaction to a question posed by The 
Atom. “Would you say that Mac I)ougall ha5 bren 
one of the key figures in the development of 
weapon5 lor our national wcurity?” Bradbun y was 
asked. “Oh, yes! Yes, yes, yes!” 1Sradbury res- 
ponded, incredulous tliai anyone would be so 
naive as to cvcn ask the question. 

Bradbury should know. Tlic two are close 
friends, Iiaving been roommates and fraternity 
brothers at Ponioiia College, Clarcmont, Caliior- 
nia. “We both were graduated summa cum laude, 
bu t  Duncan bcat mr out by half a pcrceiitagc 
point fox the head of the class,” Ilraclbury re- 
calls with niocli ruclulircss. And MacDougaJl was 
best man at Bradbury’s wedding. 

Lung beisrc Mac1)orxgall liad received his J3.A. 
in chemi,try from Porriona in 1929, at the age of 
20, and hi5 Ph.D. in chcrnistry iron1 the Univer- 
sity of CaliCornia, 13erlrelcy, in 1983, he showed 
scholastic precociousncss. His father was a chem- 
istry proicssor whose family reloc at cd irom Texas 
(where IMacDougall was born) to Canada to 
California to Minnesota and back to California. 
Upon scttltng in each new community, Mac- 

Dougall would enter school at thc grade he 
thought appropriate. Hc  rarely found entering 
m y  glade appropriate, thanks to occasional tutor- 
ing, and estirndtes that lic spent bu t  a year and a 
half in elcmcntary s~liool. Tl l is  may bc an aca- 
demic record 01 sorts. 

To many, MacDougall’s prolessional reserve 
seems to carry over into his personal l i k .  Inti- 
mates say that this is simply the well-known Scotch 
proclivity for keeping one’s private life private. 
It never occurs to casual acquaintances to  ques- 
tion him about his deceased wife, Hildegard, his 
lawyer son, Peter, or his stcpdaughter, Vera Kis- 
tiakowsky. 

If MacDougall is reserved about his personal 
l i k ,  he becomes articulate when discussing his 
life’s work: weapons and their dcsign in the con- 
text of national defense and  global strategy. I n  
talking of such things as deterrence, credibility, 
arid the need, as he sees it, of modifying some of 
America’s overseas nuclear stockpile, he expresses 
intricate concepts in plain words of unarguable 
good sense. In dealing with nonscientific civilian 
and military oficials in Washington, D.C., this 
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1970; associate dircctor for wcapons, 1970 LO 
tlir prcwnh. Ilowevcr, this resume ornits a vital 
iact : during liis e<iilicr employments, Mac- 
Doupl l  was acqigned to 1.0s Alamos as a consul- 
tant lor tlir dcvelopincnt of- I lie higli-cxplosivc 
rompmetits of  nuclcar wcalmic. 

M,i~l)ougall is a typical, perhaps archetypical, 
rncrrrber of thdt small bmd o f  brilliant and, for 
tlic rnost p x t ,  ;inoiiyinou~ scicntists who built the 
world’f first nutlc,ir weapons 30 years ago arid 
havc c o n h u e d  to apply h c i r  cxpcrtisc to  inorc 
aclv,incccl tlcviccs eLcr since. Their number di- 
miiiislics ycar by  y e u  as more and inorc ol them 
rct in:. Fort unatcly, otlicrs, cqiially conipet em, 
brit 01 it different gcner‘ition and with a difrereni 
style, ‘11 c beginning to ialic their placc. 

Yet, it i? not wrthout a certain nostalgia that 
vctcims ‘it thc 1,;il)orarory will bid a fond fare- 
well to I)1111~;111 Milcllollg<tll: nuclear weapons 
pioneer in a momentow, er<t, and unlorgcttable 
‘is rriiiri. @ 

Raymond Pollock, J r , ,  
prcscnt ly  associate T1)- 
1)ivision leader, will bc- 
come ‘1-1) Llivision 1cade1 
on May 1. 

I’olloc-lc joinctl LAST, 
in 195’7 a5 a stac nicinhcr 
of  ‘1’-Divicion. I l c  was 
grmled  ii 1AS1, fcllow- 
sliip lor gratluntc study 
a id  ciil-ncd his 1’li.D. ill 
pliysics from 1 he Ilnivcr- 
sity ol Ncw Mcxico in 

1!167. I lc  was iiamcd Croup ‘l71DZ lcacler in 1971 
aiitl scrvccl a ycar a c  associ‘ite lcadcr 01 L-llivision 
wlicii it wLis forrrlctl iri 1972. From laic 1972 to 
M;irch, 1971, Iic seived ~oii(~ix11 ciitly as associate 
division 1t.atXcr o f  h011i 1,- and Tl)-l)ivirions. 

l’ollocli IT( civctl t hc  1S.A. degi cc in physics 
Iron1 thc UnivtmiLy 01 Colorxlo in 1953 and the 
M.S. clcgrrc in physics from tlic IJnivcrsiiy of 
C,ililoinia, 1.0s hngclcc, in 1956. While 012 lcavc 
ol nbsciit c‘ clriring 1974 arid 1975, hc servccl wi t l i  
the Rtoiriic I’ncigy Coniriiissiori ( m d  tlic Energy 
l<c~scarcti and 1)cvclol~mcnt Adniinistration) Ilivi- 
sion of Military Applic ,ition in Washington, I).C., 
whcr c Iic dircclcd tlic advnnccd isotopc scpara- 
t ion progrcirri. 
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A Solar Home Comes Home 
Just off Pajarito Road near TA-46 

of the Los Alamos Scientific Labo- 
ratory is an attractive solar-heated 
modular building that, like Henry 
Ford’s Model “T,” could have an 
impact within the next few years on 
the country’s energy consumption 
and its economy. 

The  building is currently being 
used by Group Q-24, LASL‘s solar 
energy researchers, for office space 
and as a research project that prom- 
ises to make solar heating and cool- 
ing available to the same “man on 
the street” that Henry Ford put 
behind the wheel of a Model T. 

Like many of the hand-built, ex- 
pensive automobiles before Henry 
Ford’s time, solar energy has largely 
remained a somewhat esoteric ex- 
periment for those with the time 
and money to explore a deceptively 
simple, but usually expensive, al- 
ternative to fossil-fuel energy. 

LASL‘s solar-heated module ex- 
periment, however, may yield 
results that could be enjoyed almost 
immediately by the half million 
Americans who purchase mobile or 
modular homes each year. 

The  module was designed for 
LASL’s solar energy group by the 
Albuquerque architectural firm of 
Burns and Peters. Industrial Sys- 
tems Engineering of Albuquerque 
engineered the home’s solar-heating 

system to specifications furnished by 
Group Q-24. The  unit was built by 
Albuquerque Western Industries, 
who also trucked it to TA-46. 

Transporting a 24-foot-wide struc- 
ture anywhere in New Mexico 
requires a State Police escort com- 
plete with many flashing lights and 
red flags. Bringing that same struc- 
ture u p  the steep and twisting road 
between Otowi and Los Alamos on 
February 18 called for considerable 
skill on the part of the driver of 
the truck that carried it. It also 
required Job-like patience on the 
part of the drivers in the parade of 
cars that inevitably formed behind 
the modular home. 

This, the first phase of LASL‘s 
solar-heated modular home experi- 
ment, consists of a 24-foot-wide 
by 44-foot-long (1056-square-foot) 
structure of conventional wood 
frame construction and a floor plan 
with 3 bedrooms, 2 baths, living 
room, kitchen, furnace room, and 
utility room. 

On the south side of the home 
are 340 square feet of LASL-de- 
signed, flat-plate air-heating solar 
collector panels installed at a 60 
degree angle and, according to 
Doug Balcomb, 4-24 group leader, 
designed to provide about 80 to 85 
per cent of the unit’s space-heat- 
ing and hot-water needs in a Los 

Alamos environment. 
An electrical heating system pro- 

vides “backup” support for the 
LASL solar energy system which is 
designed to suck cool air from the 
living room and warm that air as 
it is forced across the solar collector 
plates. Heat can be stored in the 
system by rerouting the warmed air 
to racks containing 1,536 sealed, 
1-pint jars of water under the 
system’s control center. 

The  cost of the module, includ- 
ing the prototype system that heats 
it, is about $32,000, but that figure, 
Group Q-24 believes, may well be 
lowered through mass production 
to as little as $23,000 based on a 
production rate of one unit per 
week. 

According to Balcomb, the effort 
got underway about 2 years ago 
when he and other energy re- 
searchers at LASL began experi- 
menting seriously with solar energy. 

“Solar-heating installations are 
generally expensive,” Balcomb says. 
“We want to make them competi- 
tive with other forms of energy, so 
we turned to assembly-line techni- 
ques resulting in units costing about 
two-thirds what a site-built unit 
costs.” 

Balcomb estimates the cost of the 
solar collectors at about $6.50 per 
square foot with the balance of the 



Larry I-lupke, Q.23, Ken Herr, and Doug Balcomb, both Q-24, 
review utility hookup plans for the solar module now “at 

horrie” at ’TA-46. Below, bee Dalton, E-4, Hupke, and Ed Williams, 
Q-23, instcrll equipment in the module’s control center. At bottom, 

Stan Moore, Q-24, and Hupke arrange I-pint water jars used 
to store solar-generated heat in racks under the control center. 



short subjects 
I 1 

Honors: Carson Mark, consultant and formerly 
T-Division leader, has been appointed to the Nu- 
clear Regulatory Commission Advisory Commit- 
tee on  Reactor Safeguards (ACRS). T h e  ACRS 
advises the Commission on proposed and existing 
nuclear facilities and on  safety standards. 

Q@ 
Fred Dorr, previously C-Division alternate lead- 

er, has been named C-Division leader. He  received 
his B.S. in mathematics from the California Insti- 
tute of Technology in 1964, and his M.S. in 1965 
and Ph.D. in 1969, both from the University of 
Wisconsin. Dorr succeeds W. Jack Worlton who 
will become associate division leader. Norman 
Morse, previously Group C-4 alternate leader, has 
been named alternate division leader. 

%3 
T h e  Clinton P. Anderson Los Alamos Meson 

Physics Facility (LAMPF) is resuming full opera- 
tion. On  March 17, an 800-MeV proton beam was 
delivered to the main experimental hall and  a 
checkout of mesor, beams began, representing the 
first beam used in the meson area in more than a 
year. A full research schedule begins in April. T h e  
main beam current will be raised from 10 micro- 
amperes to 100 microamperes during the next 6 
mon t 11s. 

@ 
Group H-1 (health physics) held its first “Los 

Alamos Short Course in Radiation Safety” March 
17-19 in the Physics Building auditorium. Con- 
tinuations of the course will be held at  the same 
site J u n e  16-18 and September 15-17. T h e  objec- 
tive is to provide radiation workers with a basic 
understanding of radiation and the methods used 
for protection. 

I 

On March 17, Harold Agnew, Director, presented a 
plaque to Group CMB-11 (plutonium chemistry and metal- 
lurgy) for oustanding safety, here being accepted on be- 
haif of the group by William Maraman, group leader. 
No disabling accidents occurred in 1.6 million manhours of 
work from 1968 through 1975. M~~~~~~ the 
group’s achievement largely to “a high level of safety con- 
sciousness by every member of the group.’’ The award was 
made in the recently completed TA-55 auditorium at the 
new plutonium facility on Pajarito Road. 

?+ 
Retirements: SD-l’ laboratory 

machinist; Benjamin Rogers, Jr*, (2-24, staff mem- 
her; Bessie Sanders, E-1, administrative specialist; 
Robert M. Montoya, WX-3, disposal technician; 
Gordon L. Brown, S1)-2, records supervisor; Dora- 
thy Minor, ISD-7, printer; Clark Sanders, truck- 
driver foreman; Helen Burke, PER-1, clerk. 
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Over the yedls, expiosiva exporitnenki 
conducted by Group M-6 a1 Ancho 
Carryon had wetrltencd a portion of the 
eatiyon walls. As a safety rnemure, it 
was derided to blast the weakened 
walls down deliberately rather than 
wait until they lell ciecideritally, pci- 
haps causing injury or dumcrge. On 
I'elwuary 26, iho Zia Company and thc 
Burl Walter Cornpuny of Albuquttrque 
placed charg6.s in the wall. little hap- 
p e r i d  as the spongy tuffa sotrked up 
cncrgy. Following test shots during the 
days followirig, h e  wall was success- 
fully blasted c m  March &. The phots at 
bottom right r h w s  Don Cameron, 
ENG-4, and Swede lindsttom, the Zia 
Cornpany, surveying effects (XI a fence 
and bunker. 



Reporter Barb Mulkin, ISD-1, 
went to Group H-2 offices for a 

story interview, instead found 
herself talking to a computer 
that talks back. Physician Bill 

Oakes, H-2, explains that such 
conversations are a new and 

important part of physical 
examinations all LASL employees 

will sooner or later take. 

Talking Health With a Computer 
by Barb Mulkin 

Hello! I a m  going to ask you 
questions here to gain your family 
and your own health history for 
the occupational medicine physi- 
cians. T h e  information you give 
will be used during a confidential 
interview with one of our health 
professionals. T o  answer a question, 
merely, 1) push the number on the 
keyboard which is next to your 
answer, 2) push the “return” key. 

Thus began an hour-long dia- 
logue that I recently had with a 
computer as part of a revised, 
vastly expanded, and highly auto- 
mated physical examination given 
by the Occupational Medicine 
Group (H-2) physicians. 

It is the same conversation you, 
as an employee of the Los Alamos 
Scientific Laboratory, Energy Re- 

search and Development Adminis- 
tration, or Zia Company, will have 
in coming months when all em- 
ployees of the 3 organizations are 
enrolled in the new health care 
system at the Laboratory. 

My experience will give you a 
preview of what you can expect 
when you are called by Group H-2 
to have a periodic exam. 

I t  all began when T h e  A tom 
heard about the new physicals and 
asked for 2 story. I called Bill 
Oakes, the H-2 physician in charge 
of LASL and Zia new-hire physi- 
cals, and I also talked with Bob 
Grier, H-2 group leader. I hadn’t 
bargained for a complete physical, 
but agreed to one when Grier 
pointed out, “It would be a lot 
easier to describe what we are 

doing if you were to go through a 
typical sequence-you’re about due 
€or an update anyway.” 

But first, I had some pertinent 
questions that needed answers. 
What does the new examination 
consist of? What advantages would 
the new system have over the old 
one? Why was the new system de- 
veloped? 

The answers came quickly. The  
new examination had 9 distinct 
parts: A complete history taken by 
computer terminal, an actual phys- 
ical examination by an H-2 physi- 
cian, basic blood tests and a urin- 
alysis, a complete chemical profile, 
an electrocardiogram, an audio- 
gram (hearing test), an eye test, a 
respiratory check, and chest x-rays. 
In  addition, women employees 
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will he offmA a Pap snicar tC5l 
(ior early detection of cervical 
cancer). 

?lie systcm, Grier told mc, was 
dcvrloped to change thc conccpt 
ol or(-upatiunal medicine from 
“treating enieigencies ;tnd I hc com. 
mon cold‘’ to an all-inclrisivc 
systcm of F)rwentive mtxlicirie. It 
was initiated as part of it national 
trend toward comprelxnrivc cm. 
ployec heah h care. Autornntion in 
thc system will s p c ~ c l  up both new. 
hire arid tcrrnination physids, arid 
makc i t  possible for Group 11-2 to 
comply with IERDA icquircmcnts 
jo r  a chcckup evcry year for thosc 
ovcr 45, ant1 an cxamination cvery 
othrr ycar Cor those under 45. In  
addition, Group 11-2 will soon l>c 
able LO rompleic 30 to 3!i 1 omplete 
pllykals a day, in contra9t to thc 
It4 physicals tli,it can bc given irsirig 

c iirrent “m iriual” methods. 
Usc ol cornpntcrs will provide 

more time lor thc physicians to 
conc-cntraic on problcm ilteas and 
will reduce papcrwork. It will also 
providc a highly coiiiidential arid 
current record of each errrployec’s 
hval th . 

Ac Grier put x i :  “Wc cannot 
change he1 eclity, which govcrns 
nrariy thing;, tiut with this kind of 
comprehcnsivc r rw~rd  we can cover 
the total liealtti profile and, by (1s- 
tablishing palameters, we (‘m assess 
physiologica 1 c:liangcs as they oc- 
cur.” 

As 1 tourctl Group 1-1-2 with 
Oakes, it bccarnc obvious wlny tlic: 
grolxp With mxiously anticipating 
its inovc i i i  June into i~ nr.w 9,000- 
square €001 ofifice and laboratory 
complex ol. motlular lmildings 
lwirig installed north oE thc Inair1 
Sl iop  building. 

In addition to Oakes and Cricr, 
two otlier staff physic iaris, I’aul 
Vlynn, alter ndre group leader, itnd 
Charleq Sh;ilcr, share the present 
( ra rnpd  qua tcrs in the Adminis- 
tration Building. Group XI-:? ;dso 
has 6 full-time and 4 part-time reg- 
i5tcrcd n u r m  (3 of whorri operate 
dispensaries a t  seleclecl Laboratory 
sitcs), 2 x-ray m c l  2 laboratory t d i -  

nici:tns, an office staff ul 4, and a 
Cull-Lime electronics enginccr, Guy 
L logle. 

EIogle rnalws Croup H-2 differ- 
c i i ~  irom nnost, industrial medicine 
gr:rtrups, ior he has dcsigncd a sys- 
tem thitt, when fulIy operative, 
will set staiitlards that few, if any, 
larger inst hueions will bc able to 
match. 

,4n Air lcorcc vcteran who usccl 
his training as a bioengineer to 
dcriign a computerind health 
system h i -  the Armcd Forces Ex- 
amining mcl 15nirance Stations be- 
Fort, coming to LASL, I-Iogk began 
prograrnniiiig the ncw !>ystem last 
siiininer. 

“liasic iriformat ion OIL each em- 

Data Ihsc  iit the Central Cornput- 
irig Facility,” he cxphiiied. “From 
this data hank wc arc now able to 
pull nanir~ arid records ol  thosc 
who are d u t ~  for a physicxl.” 

Appointnwnts are made for a 
two-day examination I h;tt will ildd 
to the  inCormatiori elicited by the 

j)loycc Wils  I ’ d  into il System 2000 

Lornputcr intcrview. 
“When the physician secs the em- 

ployee, lie will have rcad a capsule 
history provided by the computer,” 
IIogle sitid. “’The history will be 
currcnt, but it. will have cost the 
physician no vaIuabIc interviewing 
time. I-IC will be free to conccn- 
trate on specific arcas of conccrn.” 

1 Iogle suggested I begin my exam 
with clmt x-rays, and promised to 
get tlic I’DP-11 computer rcady For 
an intcrvicw later that morning. 

Group 11-2 x-ray tcchnician Jose- 
Gta Gonlalcs took lront and right 
latcral pictures of my chest, and 
cxplaincd that tlie picturcs would 
bc read by a consulting radiologist 
iit the Los Alamos Medical Center 
and that I: would be called if there 
wcrc any problem. 

Next came an audiogram, given 
at the CMR Building by Esther Bot- 
tom, 11-2. My hearing was checked 
in the normal conversational range 
of from 500 to SO00 cycles per 
second, and beyond. 

Returning to I*-2, 1 next took a 

Guy Hogle, electronics engineer with Group H-2, takes a 
narrative history from a line printer as a PDP-I I computer 

pmduccs ct detailed patient history for an attending physician. 
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With a flip of a switch, Head Nurse Ernestine 
Farrar, H-2, connects patient Dennis Vasilik, M-I, to a 
computer in Chicago. In 60 seconds, the computer 
returns an extensive heart diagnosis. 

pulmonary test designed to measure 
my ability to exhale (evidence of 
emphysema can be picked up  early 
with this test). I had 90 per cent 
capacity-the score was good. 

An electrocardiogram was sched- 
uled. Head Nurse Ernestine Farrar, 
H-2, explained the function of the 
new EKG equipment as she at- 
tached electrodes to both arms and 
legs and to the right side of the 
rib cage. 

“We use a digital system to trans- 
mit to a computer in Chicago your 
age, sex, build, and the names of 
any drugs you are using,” she said. 
After dialing a toll-free number, 
she heard a tone and flipped a 
switch. The  machine began tracing 
my pulse. In  GO seconds, even be- 
fore she could remove all of the 
electrodes, a teletype in the next 
room chattily began printing a di- 
agnosis of my heart: TELEMED 
EKG ANALYSIS - Tachycardia 
(fast pulse - rate 116) Wi th in  
Normal Limits. The  computer also 
noted that my EKG would be kept 
on file for 18 months for reference. 

A visit to the laboratory came 
next. Joe Tafoya, H-2, talked about 
the new equipment he and tech- 

Up to 24 sets of blood tests per day can be run, with 
new equipment, here being operated by Joe Tafoya 
and Patricia Sprague, both H-2. The rate is double 
that which can be accomplished by previous methods. 

nologist Patricia Sprague are using 
to run red and white blood-cell 
counts and to read hemoglobin 
levels. Much of the tedious, manual 
work associated with counting cells 
with a microscope has been elimi- 
nated with the installation of a 
hemoglobinometer (to measure 
hemoglobin levels) and a high- 
speed electronic particle counter 
for cells. Tafoya claims the equip- 
ment has made it possible for 2 
technicians to more than double 
the rate at which samples can be 
read. “We can do up  to 24 com- 
plete sets of these tests a day,” he 
said. 

A complete chemical profile is 
obtained by sending samples to a 
California company, Tafoya said. 
Two dozen tests are routinely 
ordered for each sample. If a prob- 
lem is indicated when the results 
are returned to Tafoya, an H-2 
physician co,ntacts the employee 
and followup tests are scheduled. 

Blood work finished, I went back 
to Hogle’s lab. Here, a computer 
terminal (1 of 2 now in use-4 
more are on order) was waiting. 
Hogle began by explaining that as I 
was being interviewed by the com- 

puter it could simultaneously pro- 
duce 16 labels on a line printer in 
the next room. Designed to be at- 
tached to my record and to each 
test that was performed, each label 
has my name and the “Z number” 
from my security badge. This infor- 
mation is centered on most labels, 
but the machine obligingly prints 
a few offset to the right of the label 
to facilitate wrapping the identify- 
ing tag around vials of blood. 

In  preparation for the interview, 
the computer had been given my 
“name, rank, and serial number,” 
as Hogle said. He waited until the 
machine had greeted me with, 
hello! then he left the room to give 
me privacy. 

The  PDP-I1 got down to busi- 
ness and began compiling a family 
profile through a series of multiple- 
choice questions. 

Although the entire question- 
naire, which was adapted by H-2 
physicians from an established 
sample obtained from the Univer- 
sity of Wisconsin, consists of 430 
questions, not all of them are asked 
of any one patient. The machine, I 
learned later, is programmed to 
ask some questions of everybody, 
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Registered twrst: Esther €bottom, 11-1-2, administers an 
audiograin (hewing tesj) tu Dale Spall, CMB-1, i r i  
temporary quarkxs in iht: C:M1? Building. A S O U I I ~ L  

proof booth is used for sur:h tests, 

Chest x-rays are a rouiine part of physic& given by 
Group H-2. Here, Josefita Gonzales, H-2, takes an 
x-ray of Cheryl Romero, H-1. A consulting radiol- 
ogisf later inspects x-rays. 

’I he clcctronic intcrxlirw was not 
“all business,” I Eonnd. At onc 
point, thc computer rclaxed enough 
to give mr a briel homily on the 
perils ol cigarette smoking and a 
“pat on ilie back’’ lor mrntioning 
t h i i l  1 h;id tried to quit. 

I-Iaving clicitcd the kict that 1 
had hccii known to sinolic up to a 
pack ol cigarcltcs a (lay, tlic torn- 
pixlcr solciririly digrrsscd to warn 
ine: T h e w  is much ruidence to 
sliow lhrit smoking is bad /or  your  
health.  

Findiiig  hat 1 had tried to slop, 
tlic machilie burblcd: Oh, good for 
y o u !  About Izozu long ago did you 
quit? Wicn i t  askcd inc to indicatc 
the riunibcr ol years by typing a 
iiiirnhcr Lrom thc keys. 

1 Laving tlrawri a complete pro- 
file 01 rrry family and ol my social 
history and 1i;iving progrcssed to 
the docunicntation of my health, 
tlic coinpuler vrrred from purely 
clinical probiiig to a solicitation 01 
melitit1 and emotional responses. 
I t  asked mc questions al)out stut- 
tering and tried to find out if I 
h;icl phobias about snakes, high 
placrs, and water. 

With possible job - associated 



Registered nurse Mary Jane Trujillo, H-2, checks the 
ears of Danny Valdez, E-2. Examination of the ears is 
a routine procedure for employees coming to Group 
H-2 offices on “sick calls.” 

problems disposed of, the machine 
asked me about any trips I had 
taken to foreign countries, espec- 
ially those to the tropics. Here the 
machine took time out to encour- 
age me: You certainly are doing 
fine! It paused, got back to busi- 
ness, and inquired about typhoid 
fever, cholera, chorea, (a nervous 
disorder), and rheumatic fever be- 
fore moving on to explore my 
allergies. 

I was glad I wasn’t a patent- 
medicine “freak” by the time the 
computer finished that segment of 
questions. Because I use no aspirin 
and very little other medication, 
I had the joy of seeing the machine 
comment: You certainly are stoic! 
Well ,  it certainly is good not to 
take medicine when you do not 
have to. 

More Brownie points came my 
way when I confided I had had a 
Pap smear in the past year. The  
PDP-I1 almost raved: Oh,  good 
for you! A yearly Pap smear can 
detect cancer in time for  effective 
treatment. 

By the time the computer wrap- 
ped up  the question-and-answer 
series with one last pat on the back 
(Th i s  completes the history. You 

have done very well!), I was in- 
clined to have complete confidence 
in Hogle’s machine, and was almost 
childishly grateful for its frequent 
words of praise. 

“What happens next?” I asked 
Hogle. 

“The machine will produce a 
narrative personal history for you. 
It will be a concise report detailing 
your health, heredity, habits, and 
areas of concern. When you come 
back to meet one of our physicians, 
he will have read the history and 
will know exactly what areas he 
feels he needs to check.” 

Hogle went on to say, “If you 
remain at LASL, you should be 
called for an interview a year from 
now, and anything that has changed 
in your history will be fed into the 
computer. So, your report has been 
updated for the examining physi- 
cian. 

Oakes confirmed this when I met 
him next day. 

“The automation does not mean 
a patient is just left with a ma- 
chine,” he was careful to point out. 
“It means the computer can spend 
an hour with an employee and get 
much more information in much 
less time than I could in an old- 

fashioned interview. This gives me 
more time to look at  those things 
that really merit attention. For a 
physician, it amounts to giving a 
physical in half the time by push- 
ing a dozen buttons.” 

By June, when Group H-2 moves 
into its new quarters, the count of 
employees “plugged” into the new 
system will accelerate rapidly, for 
equipment that will further speed 
the compilation of computerized 
health records will be in use then. 

Grier says a “mark sense reader,” 
a machine he describes as “a twin 
to the machine that processes your 
order for hamburgers at Mc- 
Donald‘s” should be received in the 
near future. Data from the physical 
tests performed in-house will be 
marked on a preprinted form by a 
nurse or technician. The  machine 
will “read” the data, which will 
then be added to the patient’s com- 
puter history. A high-speed line 
printer will replace the machine 
currently in use for producing 
schedules for physicals and the 
narrative histories that are stored 
in a memory bank. 

Also scheduled, according to 
Oakes, is an extension of the new 
system to include computer-diag- 
nosed x-rays, computer-diagnosed 
“stress-test” electrocardiograms for 
selected patients, and a more auto- 
mated approach to the regular eye 
examinations given to those who 
work with lasers. 

The  physical completed, Oakes 
escorted me back to Hogle’s lab. 
Hogle was waiting for the machine 
to produce my narrative history so 
that I could have a copy for a 
souvenir. The  machine was chat- 
tering rapidly: IDENTIFICA- 
T I O N  DATA - name-age-sex - 
Z number-SOCIAL H I S T O R Y . .  . 
F A M I L Y  H I S T O R Y . .  . Sure 
enough, it stopped momentarily 
when it came to mother. The 3 of 
us held our breath. The  computer 
relented, and resumed. I hadn’t 
threatened it, but I had thought 
about it. I wonder if Hogle had 
programmed it for mental tele- 

pathy? 43 
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At the cnd of 1975, 4G3 1.ahor:l- 
had earned pins for 
or 30 years 01 her- 

vicc. 1 [arolcl Agnew, Dim tor, 
awarded servlii-v piins i o  rccipienls 
who aticndctl (errmonies in the 
Adininistratit~m Building ;iudito- 
riuin on )iiniiary 28 a r i d  Z!). ‘J’he 
h h o r  atory fiirther recogriim the 
rccipicrits by publication or thcxr 
nainer iii this art iclc. 

I a i  yrar, Thr A t o m ,  rlepiting 
from its  ust tom ol incrcly listing 
tlic. names oi wtipicnts, a d d d  his- 
torical notes ,iboul thr yrars when 
most or tlic retipicrits bct aine I,os 
Alamos Scientific 1 ,abora to iy  rm- 
PlOYCCS. ‘ Thc itlr;t was well rewivd.  
Many srrviccqljn ieLipicni$; said 

they apprec i , t i  ec1,having somc vivid 
rnieaxotics r(a( alli:cl; othcrs said they 
cujoycd rcatling i tic synoprcs of 
i ,:ilmratory hisf ory. 

‘J’lii!,  year, T h e  Aturn pcrsuacled 
Itol) Porion, TSU-2, group lcadcr, 
to writc l h c s  historkal highlights. 
1’01 torr carric lo Los Alamos in 
1944 ;is a II S. Army combat cngi- 
nrcr, was niiiriager of radio station 
KRS (now KRSN), Los Alamos, 
liori 1940 to 1056, and is a n  orig- 
inator o i  1 1 1 ~  Norris E. IBraclbury 
Nrirntc Hall a i d  Museum. A Los 
Al;irnos-history buff, Porton is thy 
auihor or ihcr p o p ~ ~ l a r  “10 Ycars 
Ago’’ roluniri which, cxcerrt lor this 

, appears rcgrilarly in The 
A tom . 

J. Robert Oppe ntieirner, Laboratory Diruetor; Leslie Groves, major-general, 
1I.S. Army; iindl Robert Sprsiil, president O F  the University of C:alilForriia, are 
principals during ”E”-awurdl presentation at 1.0s Alan-ios in 1945. 

1945 
T h i s  was thc year whcn “Mis- 

sion Impossible” bccame “Mission 
Rccomplishecl!” 

In 1945, the rombiricd efforls o€ 
civilian and milii ary pcrsonncl 
werc climaxed by the l r in i ty  det- 
onation, thc drops on Japan, and 
the end o f  World War 11. The 
“ l m  Alarnos secret” was revealed 
by President IIarry S Truman. 
Laboratory Director J ,  Rohert Op- 
penheimer resigned and was suc- 
ceeded by Norris E. Bradbury. 
Meeting with kcy staff members 
in October, Bradbury laid his cards 
on thc tablc. H e  was convinccd that 
the nation w o d d  nced a laboratory 
for research in military applic atioris 
of nuclear energy and that 1.0s 
Ahmos, now onc 01 the world’s 
best-equipped research laboratories, 
was thc logical candidate for thc 
job. “While waiting For hoped-for 
legislation, we should sct up  the 
most ricarly ideal projcct to study 
the use of nuclear cnergy,” he 
stated. ‘Thc construction of a peacc- 
lirnc laboratory had begun. 

’ I  his wits the year during which 
thc Los Alamos Post Ofice was es- 
iablishcd and, lor the first time, 
mail came directly to The IIill. 
And this was the year whcn the 
watcr-snpply line to 1.0s Alamos 
fro7c. Watcr lor those peoplc who 
stayed was trucked in. Every tank 



truck for hundreds of miles around 
was “drafted’ for hauling water to 
the town site, and it was estimated 
that it cost 25/ to flush a toilet. 
When the water lines began oper- 
ating again, things got better, in- 
cluding morale. 

The  Laboratory received a cer- 
tificate from Henry L. Stimson, 
Secretary of War. I t  read “For valu- 
able services rendered to the Nation 
on work essential to the production 
of the atomic bomb, thereby con- 
tributing materially to the success- 
ful  conclusion of- World War 11.” 
Among those sharing in the honor 
were many of those listed below, 
all of whom recently received their 
30-year service pins: 
Brooks, Melvin, WX-DO 
Buckland, Carl W., Jr., H-I 
Campbell, Arthur W., M-3 
Carlson, Bengt G., T-I 
Carr, Leo J. ,  H-IO 
Dabney, Winston L., AO-5 
Duhamel, Harry F., SD-5 
Dunahugh, Beatrice, PER-DO 
Hall, David B., R-DO 
Hemmendinger, Arthur, P-3 
Huber, Elmer J., Jr., CNC-3 
Johnstone, Stanley G., SD-5 
Mirabal, Mary S., WX-7  
Russ, Harlow W., W X - I  
Sandoval, Ruben J., W X - 2  
Starner, John W. ,  P-2 
Vier, Dwayne T. ,  CMB-3 
Vonderheide, Elmer J., SD-5 
Watts, Donald, SP-4 
Westcott, Roger J., Q-DO 
Yaeger, Joseph D., SD-I 

1950 
In 1950, Atomic Energy Com- 

mission (AEC) and Zia Company 
officials worked on a solution to 
a serious problem-a threatened 
shortage of electricity. “Should a 
major power failure come, due to 
overload, the Laboratory would 
not be affected,” said Elmo Mor- 
gan, project manager for the Zia 
Company. Electrical circuits were 
arranged so that residential areas 
would be the first to lose power 
should the load become too great. 
The Zia Company began a cam- 

The Los Alamos Canyon bridge nears completion in this 1950 photo. The 
bridge made possible the rapid and extensive development of present-day 
Laboratory fahities on South Mesa. 

paign to conserve power in  the 
Atomic City, printing posters and 
issuing public warnings against 
overloading circuits. 

A major project to put Los 
Alamos on a permanent basis was 
the beginning of the construction 
of a $10 million to 512 million lab- 
oratory and administration build- 
ing. The  overall plan for Los 
Alamos included replacement of all 
Army-type temporary buildings over 
a 5-year period, and a modern hous- 
ing development for the Los Alamoi., 
residential area. T o  reach the new 
Administration Building, construc- 
tion was started on a 3-lane bridge 
across Los Alamos Canyon from the 
community to the new site on 
South Mesa. 

During 1950, transfer of the Los 
Alamos and White Rock schools 
from the AEC to the Los Alamos 
County Board of Education was 
completed with the signing of an 
agreement concerning maintenance 
and operation. It covered such 
phases as the Commission’s continu- 
ing contribution of funds, use of 
the physical plant for nonschool 
purposes, and operation of the 
civic auditorium, gymnasium, and 
community swimming pool. I t  rec- 
ognized that the Board would have 
“complete freedom with respect to 
application of academic policies 
and procedures as prescribed by 
the State of New Mexico.” 

A policy to control the Hill’s 
uncounted home businesses was 
under study by the AEC. I n  addi- 

tion to the concessions conducted 
in government-allotted commercial 
space, Los Alamos had numerous 
small enterprises operating in pri- 
vate homes. Three home businesses 
had commercial phones, but an ad- 
ditional 21 listed i n  the classified 
directory were apparently paying 
only private-party phone rates. The  
entrepreneurs offered services rang- 
ing from Mexican food to radio 
repairs. 

The  New Mexico state liquor 
director knocked down the last bar- 
rier to the establishment of a public 
cocktail lounge in Los Alamos. He 
approved a dispenser’s license in 
Fuller Lodge. Previously, out-of- 
the-home drinking in Los Alamos 
had been confined to private clubs. 
Nonclub members on T h e  Hill 
had been advocating for some time 
the establishment of a public fa- 
cility. 

Among those who suffered or 
enjoyed the changes that took place 
in 1950 were most of those listed 
below who recently received their 
25-year service pins: 
Aiello, William P., E-3 
Archuletta, Felix B., WX-3  
Arnold, George P., L-3 
Bailey, Milton G., M-I 
Barylski, Frank, SD-5 
Battat, Morris E., T-I 
Beaty, Ruth  B., D I R - 0  
Bernard, William, R-5 
Berry, Francis G., ISD-7 
Bjorklund, Carl W., CMB-I1 
Boyer, Keith, L-DO 
Bunker, Merle E., P-2 
Campbell, Ethel, SP-DO 
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Naranjo, AlCert, S l M  
N ~ S I L ,  I > O U ~ ~ ~ Z S  E:., sii-1 
Nichols, .Joe It . ,  CMS-11 
Onstott, EdrLlnrtE T., CMB-8 
Peck, Robert C., L-4 
l’cek, Harry &I., 1-10 
l’ena, Uennit:, A-5 
Price, Georp: S., TVX-DO 
QuticWen bush, Arthur D.> Si)-5 
Richardson, ,Tames El . ,  MP-I 
Riechrnszn, Norinan IT., SP-2 
Roberts, Samuel  I.., XD-5 
Rovwro, Accircinio O., WX-.3 
Rutledge, fihrl R., 271-7 
Snlaznr, Nicolns L., CTI l -2  
Snlini, Ernest W., Al~W19-2 
Sch u It  e, S t  e i~h e n 11 ., CMR-6 
Scott, William A., SL1-5 
S k n a ~ ,  Euerett IC’.,, .j-7 

Stewart, Leoria, 7‘-2 
Sli7~~.7,  15ug:ene I , . ,  E-2 
St,u’rgess, Lorme L.., W X-5 
Sullirmn, Willinrn FI., S I ) - 4  
Van Etten, 1:’dwurcl j., WX-3 
v e n a  Me, L ) o  ?L&S, M-DO 
Vigil, Robert,  CMB-6 
Watcrbury, C:len R., CMU-Y 

W iilin mso n , 7’h o m as U ., WX-3 
Wood, William w., ‘lt1)O 1’ 
Zinkoruski, Jihyniond, ZNG-4 

Stein, l’uul it., 2‘-7 

White, C ~ o ~ b l t :  IV., ,IY., TIl-1)0 

to rrsident5 and a major stated 
c;tuw for tcrmination.” 

1his was tlie ycar of the “Big 
Move.” 6itcp by step, EASI, began 
the relocation 01 many 01 its activ- 
ities frown 7.A-1, located in the 
town site, to TA-3, locatcd on 
Sollth Mc3a. 

In  ccleln-atiori 01 the coinpletion 
01 the major part of tlic inovc, the 
fils1 Family Ihys wcre hcld by tlic 
Labot;itoiy. 7 h c  major puipose of 
this first open-liousc affair was LO 
cnilblr t lie laniilies of cmployces 
to “wc tlie placc wherc Mommy 
and lhdcly worked.” Although tlie 
gates to the town werc still up, a 
number ol visitors lrom tlic outsidc 
werc invited, int lrrtling news mcdia 

we LASL Jacilities lor thc first time. 
‘I hc anair was considered vciy suc- 
ccsslul by all those who attcndccl. 

‘I’his w a ~  thc year that tlic first 
scrious cliscussion took placc in tlic 
1 dxn-atory concerning the feasi- 
bility of l’rojcci IZovcr. l‘hc pro- 
grain w‘is cstablishcd, and work 
began on tlie Kiwi-reactor series. 
I hc rcac tor w a q  named after the 
flightless bird or Ncw Zeiiland. 
l’rojcci novel’s prposc was the 
ilpplitiltio1i oi nuclear encrby for 
propcllitrg deep-space rockets. 

New liiics wlio joincd thc Los 
Alamos S(:irntific Laboratory in 
19.55 incluclcd most 01 thc pcrson- 
n d  listcd bclow, who wcre awarded 
20-ycar sc~vicc  pins: 

Agutlar, Martin, ISD-5 
A l b r i t m a ,  Robeit D., PER-l 
A i i ~ l ,  Charles T.,  CMB-1 
Arnold, Donna M., SP-’-12 
Buca, Dan, IS11-4 
Ilalie?, ITe?maii P., ENG-2 
llnld?adge, I.oietta M., WX-1  
lliggs, AlfrrrJ C., WX-5 
Iljnrkc, George O.,  R-1 
BleoinA, llauid J., Q-23 
1i oicoiu t ,  Grr nicll i’., C TR-4 
Ilrownr, Chnrlm I., D I R - 0  
lhmwnler, RoOcit fl., DO 
Brundigr, i<tlroard Id., CMB-I1 
Buettner, Leonard, M-4 
C a l d m ~ l l ,  Cha?les W., M-6 
Cnmiibrll,  Patrick, Tr., WX-3 
Chi istenson, Conaid ,  11-7 
Clark, Ruth L., Si’-12 
Coflin, Don O., WX-5 

r l  

rcprc~~~ti t t ivcs ,  who weic able to 

- -  
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David, Walter R., CMB-3 
Demuth, Howard B.,  C-8 
Dugan, Paul M., W X - 1  
Elliot, Donald E., ENG-2 
Engelke, Morris J., Sr., H-1 
Foglesong, Mildred K., Q-DO 
Geer, William U. ,  DIR-FMO 
Green, Clara L., WX-7  
Guevara, Francisco A. ,  H-1 
Hagerman, Donald C., MP-DO 
Hillhouse, Nancy, SP-DO 
Johnson, Carl, jr . ,  1-00 
Johnson, George L., H-7 
Johnson, William G., ISD-3 
Kernodle, Norman K., WX-3  
Knapp, Edward A. ,  MP-3 
Koelle, Alfred R., E-3 
Labauve, Raphael J., T-2 
Livermore, Glen H., L-1 
Lockett, Andrew M.,  I I I ,  T-6 
Loughran, Edward D., WX-2 
McCallister, Mary G., WX-3  
Mader, Charles L., T-4 
hfartinez, Cornelio G., H-7 
Martinez, Presciliano, ISD-5 
Martinez, Venancio, 1-16 
Masanz, Paul J., W X - 3  
Mench, Vera L., WX-3  
Montoya, Carmen R., J-6 
Moore, Dolores B., C-1 
Nagle, Darragh E., MP-DO 
Newman, Herbert J., L-6 
Olsen, Clayton E., J-5 
Ortiz, Cayetano R., H-1 
Plassmann, Eugene A,, R-5 
Reiswig, Robert D., CMB-8 
Reitmann, Richard H., 1-6 
Rice, Laurence L., J-6 
Roach, Alita M., M-DO 
Rodriguez, Emilio, M-6 
Rohr, Dana L., CMB-5 

Romero, Jose O., WX-7  
Rouse, Prince E., Jr., W X - 2  
Roush, Robert E., 1-6 
Salazar, Freddie, E-1 
Schmidt, Herta A., C-1 
Spack, William, Jr., C-DO 
Stephens, Vernon J. ,  ENG-DO 
Stone, Walter A.,  CMB-7 
Stratton, Thomas F., L-1 
Thieme, Melvin T., TD-4 
Thomas, Edgar A., E-2 
Thompson, Helen L., WX-7 
Turner, Almera L., ISD-6 
Usner, Arthur A.,  L-1 
Valdez, Jose P., H-7 
Vigil, Joe A., H-1 
Walker, Robert W., CMB-I1 
Westeroelt, Donald R., J-14 
Wittman, Frederick E., CTR-1  

1960 
One of the main topics of dis- 

cussion in 1960 dealt with the 
continuing housing shortage. Many 
Laboratory new hires found that 
they had to house-hunt in Santa Fe, 
Espanola, and other communities. 
The  number of employees on Lab- 
oratory waiting lists was far greater 
than the number of rental units. 
More and more emphasis was being 
placed on development of White 
Rock to provide several hundred 
single-family homes for rent or sale 
to LASL employees. 

The “Big Move” from Townsite (foreground) across Los 
Alamos Canyon to TA-3 (background) began in 1955. 
All foreground buildings shown here have since been 
removed. 

Frank DiLuzio, deputy manager 
of the AEC Albuquerque Opera- 
tions Office, called together some 
40 representatives of 17 of the 
State’s leading lending agencies 
to discuss problems Los Alamos 
people were encountering in ob- 
taining loans to build homes. He 
told the financiers that Los Alamos 
is here to stay. “Most investment 
people in New Mexico have demon- 
strated a reluctance to invest in  
Los Alamos because they have the 
mistaken idea that Los Alamos is 
temporary and will be abandoned 
once a weapon-test moratorium is 
set,” DiLuzio said. “LASL is a 
basic research center and will be 
playing a major role in things to 
come.” 

In  1960, the Los Alamos Police 
Department moved from an old 
wartime structure to  its new head- 
quarters on Trinity Drive, which 
was the former Zia Company gas 
station and dispatch office. The  
new building was remodelled to 
add prefabricated cages as jail cells 
on the first floor, upstairs quarters 
for the detention of women and 
juveniles, fencing for an  outside 
recreation area for prisoners, and 
office space to provide privacy for 
people with police business. 

I n  1959, the Laboratory had bugs 
in one of its reactors. In  1960, it 
was mice in  the MANIAC. A mouse 

In 1960, a mouse put the Maniac II computer temporar- 
ily out of business. Wags added ”mouse-trapping” to 
the computer‘s capabilities. Maniac II was the ultimate 
computer of the times. 
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Trujillo, Gilbert E., SP-4 
TJlery, Lloyd H., WX-I  
Valclez, Dnuicl G., M-2 
Valencia, Flavio A.,  CMB-3 
Vulerio, ,Jose F., SP-3 
VanVleet, M y r a  M., CMII-14 
Vigil, Erncsto A., H - 4  
Warner, Charles L., IT-7 
Warren, John L., CTII-DO 
Weridrofl, Burton I]., T-7 
Wheat, Lloyd D., I$-5 
Whitmore, Elmo J., 1-7 
William, Ilerbert T.,  1’-2 
Wittr, Kathleen IC., C-3 
Witte, Maxwell G., WX-3  
Worlton, Dale R., TD-4 
Yundell, David, Jr., SD-5 
Yusnukis, Donald J., SD-2 

1965 
A LRSL dcvclopcd bit, which 

melts its way through solid rock, 
may bc thc iinswcr lor making bolcs 
in the carth to dcpths impossible 
by conventional drilling methods. 
‘L’hc bit was tlic outgrowth OC an 
acadcmic discussion by mcmbcrs 
oJ Croul) CMF-4. Experimentally, 
a 2-inch diamctcr bit, lieaied elcc- 
trically to 1,200 degrees Celsius, 
drillcd through basalt a t  the ratc 
of 50 fcet per day. 

Laboratory physicists acliicvcd 
the highrst particle cnergics cver 
obtaincd with elcctrosiatic acceler- 
ators by liooking 3 Van dc Graaff 
accclcraiors together in scrics. ?hc  
new record 01 25.4 million clectron- 
volts was rcached after only a fcw 
days of tcsting with tlic oldcr ver- 
tical unit linked i o  the 2 units of 
thc morc rctcntly installcd ‘I’andcm 
Van dc G m f L  

‘I’lic Los Alamos Scicntific L a b  
oratory main library, one of thc 

rnd mosl coniplcte scientific 
rclercncc librarics in thc ( ountry, 
bccamc 21 “public” library. Thc 
action was one ol the Laboratory’s 
mow5 t o  extend use of its faciliiics 
to othcr qualified rcsearcllrrs. 

7’he Supply arid I’ropcrty Dc- 
parimcnt, the I’ersonncl Ucpart- 
ment, thr Community Relations 
Ofice, and the LRSL Scicncc Mu- 
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seum all moved from the area near 
Ashley Pond to the new Adminis- 
tration Building annex, writing 
finis to all Laboratory operations 
in TA-I. The  AEC authorized the 
removal of P-Prime Building, AP 
Building, and other structures in 
the old main. technical area dating 
from the earliest days of the Lab- 
oratory. 

More than 1 million dollars for 
architecture and engineering work 
on the Los Alamos Meson Physics 
Facility was released by the U. S .  
Bureau of the Budget. This action, 
according to the Office of U. S. 
Senator Clinton P. Anderson, 
vastly improved the Los Alamos 
Scientific Laboratory’s prospects of 
building the particle accelerator. 

An estimated 20,000 persons took 
advantage of lowered security bar- 
riers to flock to the Laboratory 
during Family Days. Some of the 
10-year service-pin recipients who 
assisted in the hospitality for the 
occasion are among those listed 
below: 
Ahlquist, Alfred J. ,  H-8 
Andrae, Richard W., W X - 8  
Arnold, Deane W., W X - 3  
Arntzen, Edward G., ENG-2 
Baker, Thomas D., CNC-11 
Barrington, Helen L., H-9 
Beatty, Jerry N., J-7 
Blair, Larry S., L.3 
Boicourt, Rose Mary, T-2 
Bowman, Kenneth B., WX-4 
Bowyer, Robert D., ENG-14 
Bramlett, Richard D., CMB-6 
Briesmeister, Margaret, P-DO 
Briesmeister, Richard, CMB-3 
Bryan, Lucy R., J-16 
Buchholz, Jerry Ray, H-7 
Burdette, Nancelie, E-DO 
Butcher, Robert R., L-7 
Butler, Gilbert W., CNC-11 
Carney, Delmo D., CMB-7 
Carter, William J., M-6 
Catlin, Lloyd L., P-14 
Chapman, Rosemary V., PER-1 
Clayton, Ronald D., L-7 
Comer, Bob E., ENG-2 
Cosimi, Ronald E., J-7 
Cuntz, Mary I.,PER-4 
Dauelsberg, Lawrence H., MP-12 
Demny, Alexander ,J., SD-2 
Drake, Darrell M., P-3 
Durmaj, Richard L., ENG-2 
Dye, Bobby A., CMB-I1 

Dyer, Charles R., ENG-2 
Eden, Guy E., C T R J  
Eichor, James R., ENG-4 
Ekberg, Betty M., ISD-2 
Engel, Lars N., TD-2 
Engelke, Beverly E., MP-13 
Erickson, William C., CMB-6 
Farrell, John A, ,  P-11 
Fehlau, Paul E., R-2 
Findley, Clinton E., L-1 
Fisher, Kay J., J-15 
Fradkin, David B., L-6 
Frantz, Charles E., Jr., CMBd 
Fraser, Eli O., CMB-8 
Gage, June H., T-9 
Gill, Danny G., SP-11 
Gribble, Robert F., CTR-3 
Hakkila, Peggy J., CMB-1 
Halliday, Jack N.,  SP-DO 
Hanks, Kenneth W., CTR-4 
Hassman, Richard J., M-4 
Hawkins, Eugene V., W X - 6  
Helfer, David E., MP-2 
Helland, Marlice D., ENG-4 
Hennigh, Charles M., CMB-AS 
Henson, Robert M., TD-2 
Hirt, Cyril W., Jr., T-3 
Hones, Edward W., Jr., P-4 

In 1965, LASL’s vertical Van de 
Graaff accelerator (a section of 
which is shown above) was linked 
to the new Tandem Van de Graaff 

House, Jack W., J-9 
Hutchinson, William B., CMB-1 
Kearns, James P., M-2 
Keaton, Posey W., Jr., E-DO 
Keller, M.  Dean, ENG-1 
Kent, Richard A., CMB-11 
Lark, Marjorie E., CNC-11 
Larson, Alvin R., L-5 
Leep, Richard W., W X - 8  
Lopez, Jose O., DIR-SEC 
Lopez, Manuel, SP-4 
Lo y, Minewa E., L-4 
McClanahan, Sam, CMB-11 
McClary, J immy F., C-3 
Markham, Catherine, E-2 
Marriott, Landis L., CMB-11 
Martell, Calvin J., CMB-1 
Martinez, Ernest0 C., WX-7  
Martinez, Robert B., SD-DO 
Miller, Dan G., WX-3  
Miranda, Gilbert A.,  CTR-9 
Morse, Richard L., T-DO 
Ohlsen, Gerald G., P-9 
Ott, Martin A., CNC-11 
Paciotti, Michael A., MP-3 
Peterson, Ruth  E., W X - 3  
Petrie, Eleanor L., W X - 3  
Phillips, Bobby J. ,  CMB-11 
Potter, James M., MP-4 
Reading, Samuel L., L-6 
Rein, James E., CMB-1 
Reinig, Lloyd P., ENG-DO 
Riebe, Clara H., J-16 
Roberts, Maynard H., MP-I3 
Romero, Wilfred R., MP-8 
Ross, John J., P-9 
Roybal, Severiano, SP-3 
Salazar, George A,, C-1 
Savage, John N.,  ENG-7 
Schroer, John W., Jr., AO-7 
Scott, Peter B., L-7 
Shafer, Barry P., W X - 6  
Shelton, Robert N., L-8 
Smith, Ronald H., E-1 
Stewart, Bruce, L-3 
Studebaker, Jan K., MP-1 
Sul, Judith G., J-DO 
Sullivan, Warren L., ENG-2 
Swain, George R., MP-9 
Terrell, Charles, CMB-6 
Thomas, Arlo J., L-1 
Thomas, M a y  Ella, MP-DO 
Tietjen, Gary L., C-5 
Trujillo, Billy E., ISD-5 
Vaughan, Larry L., WX-7  
Velarde, Thomas R., ISD-7 
Walsh, John M., M-DO 
Walterscheid, Edward C., DIR-ADLL 
Wewerka, Eugene M., CMB-8 
Wilhelmy, Jerry B., CNC-11 
Williams, Edward L., W X - 6  
Williams, Leevi D., H-7 

to set a new record in particle ener- 
gies: 25.4 million electron-volts. Zirkle, Gloria J., ENG-DO 

Yates, George J., J-12 
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On February 27, photographer Henry Ortega, ISD-7, on assignment 
at the Meenie firing site, noticed a fine example of a halo around the 
sun and recorded it on film. Snowflakes or ice crystals in high cirrus 
clouds refract light like prisms, producing the effect. For more on 
how other LASL employees are looking to the skies, see the article 
beginning on page 1. 


